Lipopolysaccharide in ovarian follicular fluid influences the steroid production in large follicles of dairy cows.
In postpartum dairy cows, various inflammatory diseases depress reproductive performance. Lipopolysaccharide (LPS) derived from infections of the uterus or mammary gland with Gram-negative bacteria was shown to suppress steroid production in the granulosa cells of follicles in vitro. The aim of the study was to investigate the relationship between LPS in ovarian follicular fluid and steroidogenesis by the theca and granulosa cells of the large follicles in vivo. Bovine ovaries were collected from a slaughterhouse, and the largest (F1) and the second largest (F2) follicles were used (>8 mm in diameter, n=38). LPS concentration in the follicular fluid was measured using quantitative kinetic assay. Follicular steroidogenesis was evaluated by measuring the estradiol (E2) and progesterone (P4) concentration in follicular fluid and by analysing transcription levels of steroidogenesis-related genes in theca and granulosa cells. LPS concentration detected in follicular fluid ranged from 0.2 to 2.0 EU/mL. In follicles with a high level of LPS (>0.5 EU/mL, n=15), the concentration of E2 was lower and that of P4 was higher when compared to those in follicles with a low level of LPS (<0.5 EU/mL, n=23), which was observed both in F1 and F2 follicles. Furthermore, in follicles with a high level of LPS, transcripts of steroidogenic enzymes such as CYP17 and P450arom were lower. In those follicles, the expression of caspase-3 was high, suggesting an association with follicular atresia. These findings indicate that LPS present in follicular fluid may cause ovarian dysfunction by inhibiting follicular activity.